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1 Executive Summary

The Delaware Department of Technology & Informat{dil)hired CTC Technology & Energy
(CTCin fall 2020 todevelop a pragmatic, actionable broadband strategic fptanhe State As a
framework for this effort, DTI focused on broadband service gabédA 3 A G | fr wiSch dzA ( & ¢
requires broadband accegmeaninghigh-speed service is availahJéut also that such access is
affordable, that residents own or have accessmelHunctioning devices, and that they possess

the skills needed to effectively usedadband and computers.

1.1 Summary of tasks

Over the course of fall and early winter 2020, the CTC project team conducted quantitative and
qualitative research to undesty R 5 St I g I NJavAibilityand digRabelufygaps and
opportunities.Specifically, the project team:

1. Assessed the current state oésidential andcommercialbroadbandinfrastructure and
services We evaluatd the current availability of broadind in Delaware through a
rigorous desk surveyand extensive, targeted field surveys of telecommunications
infrastructure

Our goalwas to develop an understandinggf where Delaware is unserved with
broadband at 25 Mbps download3 Mbps upload (25/3)as ddined by the Federal
Communications CommissioRGQ; but also at the 10/1 Mbps threshottiat previously
hasappliedto the US Department of AgricultureQ &JSDAReConnecgrant and loan
program, as well agther federal funding programgd:hiseffort informed the partnership
and grantstrategieswe developed

2. . SYOKYFNJ SR 5SSt gl N5Qa 0 NRI RO UsifigRtheldgidwet | 0 A f .
developed and other publicly ailable data, webenchmarked the SaSQa o NRBI RO I
availability relative to othestates.

3. Surveyed Delaware residents and business&ge conducted a mail survey Dielaware
residents togatherstatistically validlata on broadband adoption angset with a focus
on identifying digital equity issues and concerns.

4. Hosted an online speed & tool. To complement the service availability data, we hosted
Ly 2yftAyS &aLISSR GdSad dGz22¢t G2 3IFGKSNI RIFGE
broadband serwes.

5. Prepared higHevel desigrs and cost estimats for fiber and fixed wirelesroadband
deployment./ ¢ /efgieersdeveloped hightlevel candidate desigrand cost estimats
for networkdeploymentsthatwould¥ A £t £ GKS {0FGS5SQa oNRIFIROFYR



6. Corducted outreach to potential broadband providerpartners, and key stakeholders
To inform ar recommendations aboupartnerships and grant strategs, we engaged
with internet service providerdSPRand other potential partners to identify their interes
in partnering with the Stateas well as theiissues and concerni addition,in developng
this report, we engaged wide range of stakeholders throughout the Stated provided
them withthe opportunity to offer input and feedback on ttstrategic direction.

7. Analyzedfederal funding opportunities. With a particular focus on th& / / just
concluded Rural Digital Opportunity Fund (RDOF) auction, we analyzed federal funding
opportunitess YR 0 KS AYLX AOIF GA2Yy A& BHbrt-andlonGterh ¢ 1 NR &
planning.

8. Developed recommendations, including potential partnership approachBsaving on
the data and analysis produced throughout the engagement, we developed a series of
actionablerecommendations for partnership approaches antiat steps the State can
take to address itdigital equity and broadband service gaps.

1.2 Summary of finding s
The key findings described in this report include the following:

1.2.1 Delaware has been a pioneer in broadband deployment for decades

The Stateof Delawar®@ & Ay y 2@l G A GBS STFF2NIa G2 RIFIGS KIF @S
connected states in the countrand provide valuable best practices to be leveraged in efforts to
close the remaining gap

The State has been deploying internal telecoumications infrastructure since the 1990s.
Because of thipioneeringeffort, robust communications capacity hasdmeavailable to key
anchor institutions in Delaware ahead of those in many other states. Additionally, the State has
made significant inroaglin addressing the challenges ofservedresidents

Impactful interagencycollaboration among DTI, the Delawaredaement of Transportation
(DelDOT)and the Delaware Department of Education (DOE) has led to an extensiveideate
infrastructure networkand meaningful partnerships to serwesidents For example5 ¢ L Q a
partnership with fixed wireless provider Bloogthias extended service to much of rural Sussex

1 The stakeholders engaged in the developmefithis report included: State Senator Brian Pettyjohn; State
Representatives Ruth Brigisng, Krista Griffith, and Jeff Spiegelman; Mark Cabry, University of Delaware; Russ
Ehrlich, Delmarva Power; Patched,Hielaware Department of Education; Mike Rioki, New Castle County;

Dwayne Kilgo, Sussex County; Todd Lawson, Sussex County; Sean Looney, Comcast; Kendell Massett, Delaware
Charter Schools Network; Bonnie Metz, Verizon; Linda Parkowski, Kent Countfaytdr, Delaware Prosperity
Partnership; Rhard Wilkins, Delaware Farm Bureau; and Kevin Yingling, Delaware Electric Cooperative.



and Kentcounties, while DOE has supported a program to connect eligiblenoasme students
G2 .ft22adNFQa ySUug2N] @

This culture of partnership also &1 and DO implement the Connect Delaware program i
2020 the programused federal CARES Act funding mth the extension of broadband
infrastructure inthe Stateand the provision of free broadband service for fowome students
through the 2021 dendar year.

1.2.2 Approximately 11,600 Delaware homes and b usinesses lack broadband service

in contiguous unserved portions of the State
Our extensive desk and field surveys determined thaestimated11,800homes and businesses
in contiguous parts afhe Stee are unserved withvired broadband based on the cuent federal
definition of broadband(25/3). Figure 1 illustrates these contiguousareas designated as
unservedoy FCG-orm 477 data and validated through our extensive desk and field surveys

We found approximately 450 homes abhdsinesses are unserved in New Castle County, 3,800 in
Kent County, and 7,350 in Sussex County.

In addition tothese contiguous unserved areas, we note that witlinK S { niobtlji &Qed
areas, there exist small clusters of unserved addresses wharmbyent ISPs have not extended
their infrastructure primarily because they are not required to do so by franchise requents,

and the potential return on investment is not high enough to merit the cost to pick up those
customers. While it is difficult testimate how many of these isolated unserved premises exist
without addresslevel data or field surveys (and they tleéore are not included in our maghey
likely number in the low hundreds statewide.

2FCC data are presented at the census block level, and the FCC considers a census block served if just one of the
premisesin the block could be served. The data thesd to overestimate service availability, particularly for rural

areas where one census block can span many square miles. FCC service data are also inconsistent for parks, wildlife
reserves, and other nepopulated areas. For example, ifan ISP has exfeRd a SNBA OS (2 | aAy3t S
building, FCC data may show a large unserved area around that location as being served. Our desk and field

surveys sought to correct for those issues. Unless othemased, the maps presented in this report regzent

data augmented by our field surveys. We also note that, in future State initiatives to work with ISPs to build out
networks, providers will need to demonstrate where they do and do not serve, presentiogpamtunity to

further augment the FCC data.

¢
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comparable to those of neighboring states
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to determine how Delaware compares to four nearby statesMaryland, New Jersey,

Connecticut, and Rhode Islandvith respect to broadband accesaduse.

Delaware ranked comparably among the four other states in all aspéots analysisncludng:

1 Percent of premises with accetgsbroadband services atarious speed tiers
1 Percent of premiseserved bythree or more broadband providers

1 Percentof premises with access to fixed terrestrial broadband providers at various speed
tiers and degrees of competition

Percent of householdsitlhh no internet access

Percent of households with no computer

1

1

1 Percent of households in which a memberaquired to telework

1 Percent of households with children whose school learning was affect&ibig19
A4

1.2.4 Residential survey results indicate a high level of service availability ? but
significant barriers to adoption and effective use of broadband and compute rs

Most respondentsi 2 G KS { {reporedifat hawviad &8s to higipeed internet was
extremely important to them, especially among those owtelework, have a hombased
businessor who use the internet to pursue educational opportunities. Almost all respondents
had some form of home internet access, ypercent accessed the internat home primarily

through theirmobile/cellular subscrippns

One in10 households with childmn reported that a lack of internet access prevented their
childrenfrom completing homework assignments.

Only four inLOrespondentdelt that the market currently provides higépeed internet at a price
their houséiold can afford. Discounted internetiséces and subsidy prograrase available but
appear to be significantlynderused with manylow-incomerespondentsreporting theywere
unaware ofLJNE 3 NJ Ya & dzOK -perdnonthiérddt Bssetdials servioe

Although almost all respondents reed being able to access the internet at home from a
desktop, laptoppr tablet, many experience periodic problems with these devices anefomeh

of respondents did not know how to troubleshoot issues with techggld@hesame fraction of
respondents s it would take them one to six months or longer to replace their computer if it



broke. This suggests that device problems may eclipse broadband connextogs as a barrier
for a significant portion of the Sta@@d LJ2 LJdzf | G A 2 Yy

When it comes to skilland avoiding harms, the data were mixel.majority of respondents
expressed agreement or strong agreement that they know hmwpload content to a website
(63 percen), creat andmanage a social media profile (60ercen)), and connect with a doctor
online (58perceni. Howeverthosepercentagesleclined for older and loweincome residents.

Additionally,many respondents disagreed or strondigagreed that their children have the skills
to identify false or miglading information (45erceny), avad online bullying by peers (41

percen), detect and avoid online scams and predatorsg@&dcent), or avoid exposure to graphic

violence or pornography online (P&rcen.

Clearly, Delawareans fabeoadbandskills gast but they are also looking for hel Almost half

expressed a desire to become more confident in using computers, smartphones, and the
internet.

1.2.5 The Covid-19 pandemic A £#£ZAAOAA OAOEAAT 008 AOT AAAAT A 1
Survey espondents reported increased use of and derd for broadband services duringeth

Covid19 pandemic. Almost all (99 percent) respondents access the internetsoomelocation,

including a range of locations outside the home. However, use of the internet outside of the
home declined significantly ding the Coviel9 pandemic.

Notably, use of the internet fora variety of critical activities increased substantially during the

pandemic as compared to pygandemicitelemedicine or medical appointments (pErcentvs.

75 percend, homework (3Qoercentvs. 37perceni, attendingonline classes (2@gercentvs. 45

percen)), and homeschoalg (6 percentvs. 24percen. Additionally, 45 percent of respondents

reported usingthe internet for teleworking on a daily basis, compared with 16 percent of

respondens before the pandemiclhese shifts may persist after the pandemic ends.

1.2.6 Fiber-to-the-D OAT EOAO 10 AEEGAA xEOAI AOO 1 AOxIT OE
broadband gaps

/ ¢/ Qa Sy3aAySSNE RStathehedises and jixBA WrelésS netfdrks $oNJ

illustrate and estimate the cost¥ 2 NJ L2 G Sy GAlf GSOKYyAOFft &2f dzii?2

service gapsConstructingfiber-to-the-premises to connect 11,634 unserved addressesild

cost approximately $75 millignnclusive of fibeto-the-premises infrasucture and electronics,



as well asservice drops and customer premises equipmaht60 percent ofthe unserved
premises’

On a pepassing basis, thefiber-to-the-premisesdeployment would cost about $5,550a
number comparable tthe cost inother communitiesthat, like Delawee, with a high percentage
of aerial infrastructure and relatively low housing density.

While fiberto-the-premises represents the besi-class class technical solution to address
broadband needs in the lortgrm, there exist a rage of lowercost wireles approaches to meet

the most critical broadband needs in the short term. We examined using fixed wireless
technologies that can be deployed relatively quickly, are impactful at any funding level, and
leverage existing infrastructarto expand reach and deice deployment timeframes. These are

not solutions offering ubiquitous coverage and they are not able to deliver-hkercapacity

but asatargeted solution theycould provide @roadbandiifeline to facilitate distance learngn

for students, job seahes, access to government services, and access to healthcare professionals
in the ongoing pandemic crisis.

We found that a fixed wireless network using the Citizens Broadband Radio Service (CBRS) band

at 57 existingtower locatiors could effectively se& 1 ¢ LISNOSyd 2F GKS {4
currently are unserved by wireline netwonkslthough, as discussed, it would have clear
technical limitations relative to a fiber optic network. (We note, too, that 100 percent of unserved
premises could be connestl using fiber.Our candidate fixed wireless network would have a

capital cost of $10.6 million but high ongoing operating costs.

1.2.7 Incumbent ISPs could use an edge-out approach to reach almost 90 percent of

unserved residents
As analternative to constructing a new fibgo-the-premises or fixed wireless network, we
evaluated whether incumbent ISPs could extend their existing network footprints to reach
unserved residents. a Ay 3 GKS {dFG§SQa DL{ HRmsénkedoatedsSahd G KS {
2dz2NJ FASTR YR RS&1 &adz2N®¥Seé NBadzZ Gax / ¢/ Qa Sy3aAA
homes could be served if existit§Psvould expand their network footprints bgne-half mile
into unserved areador a total of 883 miles afew fiber and/or coaxial cable

3 This model assumes a 60 percent takee (i.e.,the percentage of residents and businesses that subscribe to the

service.

41 qLIraaAy3ae Aa GKS AYFNI &iNHzOUG dzNBE G KoFwviay, hik itdéeS@ot | K2 YS 2
Ay Of dzRS (i KI5t Jie pEtiddZok tikSetiork that connects from the road to the home or business itself.

The availability of a pasgjrio a home or business is the universally understood definition of what is served, both

within the industry and among the state and fdl government entities that fund broadband expansion and

regulate communications services.



This approachs knownl & nétwork edgeouté. SOl dzaS GKS { Gl dSQa I NBS

means incumbent networks are relatively close to the unserved aiteamjld provide service to

87 percent of thgl (i I (inSe@ed lomes Based on our estimated construction cost d5$00

per mile,a network edgeout would cost approximately¥ 8 million.TheF SRSNI t 3I2 GSNYY

recentunprecedented funding dbroadband infrastructurgrojectsmeans that the State could

afford towork with incumbent providers textend the network eveibeyondthe halfmile edge

out, providingserviceto every unserved home and business in Delaware.

128 4EA &##060 20O0AI1 $ECE&uédtibn awadded fondidyl ictbey & OT A
State? but questions rem ain about execution

While this report was being finalized in December 2020 RG€eleased the results of the Rural

Digital Opportunity Fund reverse auction. As of this writing, there are still multiple contingencies

on the funding awarded for service Delawnaret and the exceptionally low clearing pri¢ee.,

federal subsidyysecured by thevinning bidder in the State which was just 10 percent of the

C// Qad NBaSNWS LINA OS> binBlickySnaw sérgicésSwilllpelzfeplayed2 y &4 |

Further, urder the RDOF rules, the winning bidder is not obligated to show results for five years.

As a result of these uncertainties, we have included in this report our comprehensive analysis of

the preRDOF status quajong withour analysis of the RDOF results.

At a hgh level, he RDOF auction provided a great opportunity with substantial portions of
5Stl gl NSEQa dzy aSNISR I NBAtdtal 87 757addieds HcatodshdreT S RS NI
assigned in the auction at a support®£.3 million per year ovet0 yeas. All eligible areas in

Delaware were won more than 99 percent othem by Talkie, a small fiber optic provider

Bloosurf picked ughat the one remainingensus area witlust eight address locations.

Unlike almost everywhere els@ the country SpaceXdid not pick up any eligible areas in
Delaware While t bid on most, but not all, areas in the Statestopped bidding after round 14
in Delaware

We do not know whether Talkie can deliver. Support levels for Talkie for the areas it won in
Delavare arehigher than the average support levels for fiber optic providers. At 61 percent of
reserve prices the maximum available support assigned by FCC for each censusitaisa
feasible they could deliver absent any other commitments and absent anyi@dlitsipport.

But Talkie has very large commitmentsnaighboringMarylandr where it bid aggressively,
driving support levels into single digits in some areas where it was bidding against other local
fiber providers.

S¢KS C// OFrtfhB8yaKSASNHBRKONL FyR NBFSNAR (G2 6KFG AG OFffa
uses a variety of different databases to estimatumbers and locations of residential and business addresses; it
does not currently make these data publicly available.



1.2.9 New federal broadband funding presents opport unities

The federal appropriations bilf signed into law on December 27, 2020, includes several
broadbandfunding streams The FCC will administar subsidy program to offset the cost of
monthly internet service for lovincome householdswhile the Nationh Telecommunications
and Information Administration (NTIA) waliminister three distinct grant programs to build new
broadband infrastructure and purchase services.

While the funds for thee programs and the initial statutory requirementvere includedn the
legislation, many program details have not yet been determinib@ federal agencies that will
managethe programsare developng implementation criteria over the firasmonthsof 2021.

1.3 Summary of recommendations

Based on oudata collection ad analysis, we recommend the State consider the following
strategic and tactical steps toward achieving its broadband goals. From a budgetary standpoint,
we recommend the State use 50 percent of the remaining funds appropriated for baoddb
under the CARS Act to support wired infrastructure expansion, with a particular focus on edge
out of existing cable infrastructure (given the value of that approach on gmanises basis).

We further recommend the State split the remaining fundis/oting 25 percento support fixed
wireless expansion, and the final 25 percent for subsidy programs.

1.3.1 Support residents and ISPs to maximize federal Emergency Broadband Benefit

subsidies and minimize the burdens of participation
The Connect Delaware progmahas done an exaplary job of connecting students across the
{01 0SS ¢ KS A YLISY RS Abillibn Eingrgekcy Brdadbank Sen@ivgrar &
(described in detail in Sectioh0.1) presents both an opportunity and a series of potential
obstacles to be overcome. The State can play an important role in enabling residents and ISPs to
maximize that federal funding for shared benefit.

While the FCC has not yetHé y SR { K SrulesIN@ ateNdonceéiried there could be a
significant burderon families to prove their eligibility and ensure their subsidy is appropriately
applied.We encourage the State to build on the success of Connect Delaware and take a series
of steps to alleviate potential barriefer Delaware residents

1 Develop a publioutreach strategy to maximize the participation of Delaware families in
this newsubsidyprogram

T 22N] SAGK L{ta G2 auNBIYfAYS (GKS OGSNATFAOI

60/ 2ya2t ARFGSR ! LIINBLINAIF GA2ya ! OG0 HnumIé 5SOSYOSNI HmMZ
https://rules.house.gov/sites/democrats.rules.house.gov/files/BHILSHR133SRCP116-68.pdf (accessed
December 2020).



https://rules.house.gov/sites/democrats.rules.house.gov/files/BILLS-116HR133SA-RCP-116-68.pdf

1 Developa bridge program for residents and ISPs that can fill the dyapg the two
monthsthe FCC will need to get the program up and running

1 Advocate to the FCC that the State can determine eligibility criteria for families and verify
that eligibility itself

¢23SHKSNE GKSaS adsSLla O2dzZ R o0dzaif R 2fyffedetaK S { |
funding forDelaware residents

1.3.2 Provide technical assistance to position Delaware competitively for federal
funding, including from NTIA and USDA

As with the earlie federal ReConnectgrant and loan programwe recommendthe State

collaborate wih counties and ISR® position Delawarecompetitively to receive federdlinds

from the latest grant programsThe State couldor example, provideéechnicalassistanceand

letters of supporto applicants

1.3.3 Evaluate the impact of the Connect Delaware su bsidy program and consider
continuing it if successful
¢KS {dFIGS aK2dZ R S@rftdz2zdS G4KS /2yySOG 5Stt gl
number of studentshat used thesubsidyto connect to the internet. This evaluation could also
be augmented bymanalysis of increased participation in distance learning.

If the State determines the Connect Delaware subsidy program was successful, it could consider
continuing the program beyond the scope of the CARES Act, as a means for students in need to
receivefree home broadband service for educational purposes. The State could also consider
lessons learned from the initiahonths of theprogram to adjusits scope ad implementation

for future iterations.

1.3.4 Add staff resources to manage the implementation ofth A 3 OAOAS6 O AOT AA
strategy

Ly / ¢/ Qa @GASs |a |y AYRSLISYRSylG O2yadzZ Gl yidz

exceptionally well. We recommend that Die allocated the resources necessary to support

additional staff to manage the implementatich¥ G KS {GF 0SQ&d OoONRIFIROFYR 2

several years. Specifically, we recommend that DTI hire the following:

1 A broadband program administrator to owse and direct broadband strategy
1 Two project managers to be responsible for infrastructurd arogrammatic initiatives

1 A staff person to be responsible for managing project budgets and federal grant
application processes

10



This team would ensure that th¢ G §SQa oONRIFROoFYR &aiN}iS3e Aa
guaranteeing universal broadband accesy] would collectively be responsible for graetated

initiatives, coordination among State entities as well as external partners, and data collection and
program evaluation.

1.3.5 Adopt symmetrical 100 Mbps speeds asa minimum broadband target for the

next five years
Most ofthe Statehas cable and fiber infrastructure that easily reaches these speeds, and some
current fixed wireless technologies are also capableeathingthat benchmark We believe,
however, thatthe Stateshould prioritize fiber infrastreture where it can, and hybrid fiber
coaxialcable as an alternative.

Additionally,Delaware should adopt symmetrical Gigabit service as its prefdiveg/ear and

planned 10year goalWe recognize there may be situations where a rapid rollout of fastfi

wireless solutionssLINS FSNJ 6f S odzi F2NJ G§2RIFI&@Q& YIFAY &ANF
difference in infrastructure between a 100 Mbps capapiihd a 1 Gbps capabilitytost of the

underlying infrastructure is the same.

For both goals,ite symmetric requirement is particularly importai@lower upload speeds (and
particularly the low thresholdadopted by the FQGre oftenwoefully inadequate irlight of

0 2 RI & ay applications such as videoconferencing and telemedicarel there isno
reason to believe that this will change in the future.

1.3.6 Invest in last -mile infrastructure

To the extent feasible, the State should invest in broadband expamsth longterm benefits.
We recommendhat the State prioritize encouragingcumbentbroadband providers to edge
out their networks to provide service to the margsidentswho live beyond the reach of existing
broadband infrastructure Our analysis whicates that a halmile extension of existing
telecommunications networks could conne8t percent of unserved homes and businesses
making it an ideal approach for fillinmgost broadband coveraggapsin the State.As noted
above, the new federal funding of broadband infrastructemild enable the State to support
the buildout2 ¥ A y O dzYwofky/biéydrid thy [Gaiinile extension, therebpringing service
to everyremaininghome and business in the State.

Secondaty, we recommend that, where possible, the State provide competitive options for
residents by supporting the installation of wirelesguipment at homes where the installation
cost may be prohibitive to individual homeowners.

11



1.3.7 Expand partnerships with ISPs to maximize RDOF-funded buildout ? and

protect against the possibility that RDOF obligations may not be met
The RDOBRuction had an engnous impactonthei I § SQ& 2 LJIA 2 y 4 Filst2thed 8 SOS N
w5hC | NBlIa O2yaiAadldziSRsunseed biBas. RKalki Kickeédfp ikt of2 T
these areas with a higbpeed fiber solution. However, we do not know if Talkie will be &bl
YSSG Ada O2YYAdGYSydaod LF AG OFyy22Gd3x GKS {0 G€
may be limited until he areas are released for funding eligibilitpomething that could take
years. A partner and grant strategy will depend on which e$étwo scenarios will unfold: Talkie
delivers or Talkie cannot deliver.

We recommend the State engage with Talkie anekssonfirmation that Talkie has the requisite

capital and operational scale to meet its RDOF obligations. If the State is satigtedswi
engagement with Talkié could considet LJF NIl Y SNA KA L) (2 Sy frtheeNI IS ¢
into the remainingunserved areas dhe State

However, if theStatebelievesTalkie will not deliver, the State could skihd new initiatives to
enoourage providers to build in the RD@Mded areas. In this case, the State could explore
partnerships with a variety ofrgities, including aconsortium bidder that participated in the
RDOFRauction andthe Maryland Broadband Coepative. Working with Blosurf or BridgeMaxx
may also present a temporary solution.

1.3.8 Maximize the benefits of NTIA and ReConnect funding opportunitie s

We recommend the State develogp request for information RF) or directly reach out to
potential partners to target the NTIA fundjropportunityandthe ReConnect prograim sixparts
of the State:

The area between Federalsburg a@Bddgeville sandwiched between RDOF areas
South of Georgetown

The suthwestern areas between Laurel and Delmar

Northeast and west of Smyrna

Southwest of $nyrna

North of Frederica and east of Dover

= =4 =4 4 -4 -

Targeting these areawould leave the door open for Talki® make good on its RDOF
commitment while making a dent in the unserved areasd enablingpartners to expand into
the RDOF areas with future grants oethext RDORuctionif Talkie fails to deliver.

1.3.9 Partner with ISPs to promote low -cost internet progra ms to eligible residents
Results of the residential survey indicate that residents may be significantly underutilizing
existing broadband subsidy prograrmii$e recommend the State develop an initiative to educate

12



residents about the availability of loaost programs offered by incumbent ISPs, and to assist
residents with enrollment.

Potentialinitiatives such as a phone hotline, an online information portlcrosspromotion
effort with Sate stakeholders, and a postcard and social media campzogid incease the
impact of alreadyavailable lowcost internet options in th&ate.

13
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broadband chall enges

The State of Delaware has been proactive in deploying internal telecommunications

infrastructure since the 1990s. Because of this effort, robust communications capacity has been

available to key anchor institutions in Delaware ahead of those in rodey states. Additionally,

the State has made significant inroads in addressing the challengassefvedcommunities

through interagency collaboration, its partnership with fixed wireless provider Bloosurf, and the

recent Connect Delaware initiative.

TKS {dFrdSQa Ayy20FG6A0S STFF2NIa G2 RFGS KIF @S LI
states inthe country, and provide valuable best practices to be leveraged in developing efforts
to close the remaining gap.

2.1 DTI, DelDOT, and DOEhave had a highly productive, 20 -year collaboration

A pioneering collaboration that began in 1997 between DTI, thev®ke Department of
Transportation (DelDOT), and the Delaware Department of Education (DOE) set the groundwork
for a wellconnected state. Through this ®tagency collaboration, DelDOT constructed
extensive fiber for transportation purposes, quickly facDelaware at the cutting edge of
intelligent state transportation systems.

This initial public investment in fiber infrastructure has supported a braedy of public
institutions. Excess fiber capacity was made available to DTI to support educ#iatives and
other state agency communications needs.

This impactful collaboration has continued for decades, and the agencies have worked together
succesfully, avoiding working in silos. Today, Siel 6§ SQa FAO0SNI 6l 01062y S SE
700 miles’ We know that many states have attempted or are currently attempting to develop
collaborative, interagency communications infrastructure programs, withoguccess.

5Stl gl NSQa O2YYAGYSyd G2 Ay@SadySyd FyR LI NI
internet was at its infancy, resulted in both a robust state network and a culture of collaboration

that has supported innovative connectivity solutions thrbogt the years.

2.2 DTI has partnered with Bloosurf to expand r ural wireless service

In August 2018, DTI issued a Request for Proposals (RFP) seeking to identify qualified partners to
build, operate, and maintain a network to provide broadband service to weskareas othe

State Specifically, target areas thie Statewere identified hat included approximately 127,700

7458t 6l NB . NRFROFYR LYAGAFGADBSY CAOSNI . NRIFIROFYRZ¢ {410
Information, https://broadband.delaware.gov/pages/index.shtml?dc=fifaccessed December 2020).
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homes and businesses in rural areas of Sussex and Kent Counties. As a result of the RFP, DTI
engaged in a partnership with wireless provi@oosurf.

DTI provided Bloosurf approximately $2 million to support networktsfarcosts, including
design and construction. Funds were not made available for any ongoing maintenance costs. As
a result of this partnership, Bloosurf has deployed its nekwvthroughout parts of rural
Delaware, providing households with a broadband cmotion where wired service is
unattainable due to cost or geography.

DOE has developed a partnership with Bloosurf to conneciinoame students to affordable
internet options. Families are eligible for the program if they do not have landiased intenet
service options, and are enrolled in any of the following federal assistance programs:

Free and Reduced Lunch

Medicaid

Public Housing Assistance

Supplemental Nutrition Asstance Program (SNAP)

Temporary Assistance for Needy Families (TANF)

SupplementéSecurity Income (SSI)

National School Lunch Program (NSLP)/Head Start

Low Income Home Energy Assistance Program (LIHEAP)

Special Supplemental Nutrition Program for Womeffarits, and Children (WIC)

= =4 4 4 8 8 8 2 2

Eligible families engage with the program through trssihool, and receive free installation and
three months of free internet service from Bloosurf. After the thaenth period, service is $30
per month?

2.3 The CARES Acfunded Connect Delaware program aims to expand

broadband infrastructure and service
On August 24, 2020, Governohd Carney announced the allocation of $20 million in CARES Act
funding to support the buildout of new broadband infrastructure and to acquire braadb
equipment aml services for lowincome students in Delawa®eDTI, in partnership with DOE,
developed the Connect Delaware program to address these goals. In its execution, Connect
5Stl g NS KlFa 0SSy | @FftdzZ o6tS I &arBssinglgas it KS {

8aDSGUAYT CIYATASAE 9RdAOIG2NR / 2yySOiGSRzZ¢ 5SSt g N5 5SLI
https://www.doe.k12.de.us/Page/427@ccessed December 2020).

9 ¢Governor Carney Announces $20 Millifor Broadband Infrastructuieé¢ { G 4GS 2F 5SSt g1 NBX bS¢g
August 24, 202(ttps://news.delaware.gov/2020/08/24/governetarneyannounces20-million-for-broadband

infrastructure/ (accessed December 2020).
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broadband availability and adoption, and its engagement of key stakeholders has helped build
an understanding of broadband needs in the State.

Connect Delaware is comprised of two discreet subprograms. Its infrastructure program supports
the buildout of rew broadband infrastructure by the private sector in Delaware. Its subsidy
program provides fixed and hotspot broadband connections to qualifyingricame students

in the State. For both programs, all funds were required to be spent, kuséraices reqgired to

be completed, by December 30, 2020 due to the federal requirements of the CARES Act.

2.3.1 Infrastructure program

A statement of work was issued to ISPs in Delaware in early October 2020 to outline
infrastructure program requirements ansblicit proposés for participation. Funding dispersed
through the infrastructure program could only be used for capital costs for the ISP to purchase
or construct communication facilities, and could not be used for operations or maintenance
costs.

Partiapating provides were required to warrant the following minimum technical performance
requirements for the facilities that would be provided using program funds:

1 For a wireline service, at least 50 Mbps download throughput and >3 Mbps upload
throughput

1 Fa a wireless swice, at least 25 Mbps download throughput and >3 Mbps upload
throughput

1 Latency <50 ms for both wireline and wireless service
1 For a wireless service, backhaul capacity per base station of at least 1 Gbps

This process resulted in the Starecuting contracts with Bloosurf, Comcast Communications,
and BridgeMAXX Wireless to build new communication facilitidseirstate

Bloosurf added LTE base stations to five existing sites to bolster network capacitytb 350
customers. Comcast duil.2 miles of new line extensions to connect 17 premises. BridgeMAXX
expanded seven new sites in largely unserved areas to provide service to approximately 500
homes and small businesses, and added additional capaaty af its existing transmissiites

by adding 3.5 GHz equipment to provide a faster option to approximately 9,500 unserved homes.

Despite the challenge of the extremely short timeline dictated by CARES Act requirements, the
infrastructure program wassuccessful in spurring the deploynte of new broadband
infrastructure to serve unconnected premises throughout Delaware.
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2.3.2 Subsidy program

DTI worked with DOE to develop a subsidy program that would provide broadband services free

of charge to lowincome stidents through the 2021 calendar e DOE anthe Stat€d&d & OK 2 2 f
districts and charter schools were key stakeholders in the implementation of this program. DTI
issued a scope of work in early October to solicit proposals from internet service providers to
provide broadband service to elie students through December 31, 2021. Eligible broadband
services met the following technical requirements:

1 Provide 25/3 Mbps capacity, or a connection capable of operating at least two
simultaneous Zoom or Google Clagsn sessions

1 Provide latency <15fs

1 No data restrictions based on the time of day; unlimited data with at least 25 GB per
month at full speed

1 Provide a WFi connection capable of supporting at least five simultaneously connected
devices

1 Include necessgrequipment to enable service, incing WiFi distribution throughout
the home

1 Include all necessary installation at the home, or capability to workobtite box with
written instructions

1 Availability of customer service from 8am to 5pm, seven daysekwe

AT&T, Comcast, Mediacom, and ien executed contracts with the State to provide services
through the program. The four providers and their corresponding products were added to a
catalog of eligible services, which was distributed to school distriischarter schools. AT&T
and Verizo offered hotspots, and Comcast and Mediacom offered fixed home connections.

School districts and charter schools assessed the broadband needs of their eligible students, and
selected the products that would best meet dent needs. Orders were then submeitl by
districts and charters to DTI, which placed orders directly with participating service providers.
Service providers delivered products directly to school districts and charter schools, which
distributed products tdamilies, and invoiced the Staterectly for the services. Hotspots were
shipped directly to school districts and charters, and individual voucher codes that could be
redeemed for fixed service were sent electronically.

Student eligibility for the subsydprogram was based on enrolimenta variety of federal subsidy
programs:
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Medicaid

Public Housing

Supplemental Nutrition Assistance (SNAP)

Temporary Assistance for Needy Families (TANF)
Supplemental Security Income (SSI)

National School Lunch Program R®¥Head Start

Low Income Home Engy Assistance Program (LIHEAP)
1 The Women, Infants, and Children program (WIC)

=4 =4 4 4 4 -8 -2

While some free and lowost internet programs determine eligibility and allocate services on a
household basis, Connect Delaware did bothtle individual student level. Througthe
program, households with more than one eligible student were able to receive services for each
student. For example, a family with two students could both receive a fixed home broadband
connection and a mobile hgtet. This eligibility structure rem@d the penalty that would have
been otherwise faced by mulstudent families attempting to engage in simultaneous distance
learning with a single connection.

Allofthe Statda mMdp aOK22f RA &l Nkequésked & tgtdR of B789prodads NI S NJ &
through the program. The distribution of requested products among participating internet
service providers is reflected irablel.

Tablel: Products Requested by School Districts and @raschools Through the Connect Delaware
Subsidy Program

) Total Products

Provider
Requested

AT&T 4,186

Comcast 2,120

Mediacom 230

Verizon 19,253

Total 25,789

As of December 2020, school districts and charters were distributing products to eligible
students.

2.3.3 Partnership structure

The Connect Delaware subsidy program is unique in the manner in which it distributed
responsibility acrosseveral key players. Responsibility was lifted almost entirely from students
and their families, and instead distrited among DOE, DTI, participating service provicansl
school districts and charter3 his program structureninimized enroliment burdentr families
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and administrative burdens for school districts and charters, ultimately resulting in high
participation and a significant amount of connections for students.

The program also allowed school districts and charters to determine student kdlygigised on
these criteria, as opposed to requiring a cumbersome puadegnrollment process that could
serve as &arrier to participation for many families and place additional burden on educators. In
total, school districts and charters requested badband services fa25,789students.

The role of identifying both student needs and the appropriate broadband seviteet those

ySSRa ¢l a RSES3IFHGSR (2 aoOKz22f RAAGNAOGA YR (
firsthand knowledge of studen®  S@Sf 2F ySSRX 020K Ay (SN¥a
Granting educators the ability to determine needs basedrair own judgement was critical to

ensuring that the program could move forward on a short timeline, and minimized the
administrative buden. This process also shifted the burden of enrollment off of families. If it had

been the responsibility of familgeto determine their eligibility and collect and submit the
necessary materials to enroll, it is almost certain that families in need wwaud missed out on

the benefit of the program due to the burden of enroliment or lack of awareness. Finally, this
structure streamlined the process of disseminating program information, as the majority of
information was distributed to school districts deharters, as opposed to individual families.

Additionally, DTI took several actions to streamline how district$ elmarters were asked to
participate, including handling all communications with participating internet service providers.
For example, DTi$sued the program scope of work and engaged with interested providers to
execute contracts witlthe State which resulted in the creation of a catalog of eligible broadband
services that was provided to school districts and charters. Districts and chaveze able to
receive bulk quantities of products and services for students without executing contracts
themselves.

DTI also provided supporting materials and served as a resource to districts and charters
throughout the program. For example, DTI prowdd@aformational materials to districts and
charters, such as answers to frequently asked questions and accessdgramsspecific email
address to direct additional questions, and provided materials for districts and charters to
provide to families, incding program information sheets in multiple languages and technical
support contact information for families havigchnical difficulties.

5¢LQa f2y3adlyRAY3 LI NIGYSNBKALI 6AGK 5h9 gl a
Delaware and in enablirthe program structure. DOE acted as a trusted communication channel

and distributed much of the program informatioa school district and charter school leadership.
5h9Qa&a NBflFIGA2yaKALl gAGK RAAOGNAOGEA YR OKI NI
stakehotlers possible.
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3 Approximately 11,600 Delaware Homes and Businessesin Contiguous

Areas Are Unserved by Wired Broadban d
Research conducted for this report found astimated 11,600 homes and businesses in
contiguous parts ofhe Stateare unserved wittwired broadband, based on the current federal
definition of broadband (25 Mbps download and 3 Mbps uplo&dyure?2 illustrates those
unserved areabased on FCC Form 47a&ta (which we verified and refined through field surveys,
as described below)Ve found approximately 450 homes and businesses are unserved in New
Castle County, 3,800 in Kent @by and 7,350 in Sussex County.

Figure2: UnservedAreasc 25/3 Mbps (Wired Only)

Below 25/3 Mbps Service

CTC Desk and Field Survey
Data as of Feb 2021

FCC Form 477

Data as of Dec 2019
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3.1 Desk surveys and data analysis identified unserved areas

To establish a comprehensive overview of service availability in the State (includnggdoses

of eligibility for federal funding programs), we performed assessment of service availability

using a wide range of data sources. Among our primary sources were the datepseted by

internet service providers (ISP) on the Federal Comnatioits CommissioRa C 2 NhérersT T @

a tendency for ISPto overstatetheir service availability on these forms, given that an entire

census block is reported as being served if even one location in @bl YSSGa GKS C
requirement. In the case ohis analysis, that overstatementasto our advantage; if wéound

censts blockdn the Statethat are shown as being unserved, then eauldbe relativelycertain

that the residents there are unservél.

2S [ faz2 SgI faonned RmeiicK BundqEA) iridinglocumentationto identify
areas deemed unserved by thatggram and to identify areas that would be excluded from
eligibility for the federal ReConnect progra@iven thesixyear buildout window for entities
receiving CAF Il funding, we ndteat unserved areas the Statethat are subject to an award
may stil be unserved for years to come.

Next we evaluated thé ®{ @ 5 S LI NI Y S yuidzNIFE | 13N (QRESHNSESS {QENID A
served and unserved areas, which is based on a rangdferfedit datasets. In our view thRUS

map is undeiinclusive of the unsrved portions of the countryas a whole but it provides

another set of insights to add to our broader analysis.

For purposes of evaluating another potentially relevant federal fundipgortunity, we also
evaluatedthdctJ2 NI A2y a 2F GKS {0F3GS RSSYSR StA3aAo0tS 7F;
and added a full analysis of the results of the auction.

Then, wing GIS maps, Google Earth imagery, and other relevant souseegsonduted an
extensive desk survey t&pot check and verify thether datasets in order to develop the most
accurate and comprehensive overview of service availab#itTC outside plantngineer
analyzed Google Earth Street View maps where availadgarchingimages of miles of State
roadways for the presence of broadband infrastructure such as cable attachments on poles for
aerial construction and handholes and pedestals for undergrounmistcuctiont and later
performed a field survey to verify results.

0 This is not always the case. &lar, local operators sometimes omit submitting Form 477 reports or submissions
lag expansions on the ground by years. Larger companies sonsdigén reporting relatively recent expansions.
However, due to the RDOF auction, incumbents had a strongtineeto update their submissions or they could

risk having a competitor receiving federal support to overbuild their area by winning it irutttea.
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State of Delaware Broadband Strategic PlarMay 2021

3.1.1 Analysis of unserved locations ? wired and fixed wireless technologies

'aAy3 GKS C//Qa C2N¥Y ntt1t RIEGEZ 6S wkeR&yixedh FA SR
wirelessprovider claimgo offer 25/3 broadband service={gure3). Ata high level, theyellow

shaded portions of the map represent thell | inSef¥&d geographyonversely, looking at the

Form 477 data fomreas identified as servéd ¢S FAYR GKIF G Y2ad 2F GKS
have more than onserviceoption (Figured).

Figure3: ServedAreas(25/3), Including Fixed Wireless

- 25/3+ Mbps Service
‘ Below 25/3 Mbps Service

FCC Form 477
Data as of December 31, 2018
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Figure4: Number of Providers45/3), Including Fixed Wireless

Number of Providers
with 25/3+ Mbps Service

" Below 25/3 Mbps Service

FCC Form 477
Data as of December 31, 2019
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Although broadband is defined as 25/3 for purposé®ur broader analysis, we also assessed
the availability of 10/1 service, which is relevant for some federal grant and loan prodrmuse

5 illustrates areas unserved with 10/1. Mamyeasthat are served by 10/1 have multiple
providers Figure6).

Figure5: Served Areas (10/1), Including Fixed Wireless

10/1+ Mbps Service

i Below 10/1 Mbps Service

FCC Form 477
Data as of December 31, 2018
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Figure6: Number of Providers (10/1), Including Fixed Wireless

Number of Providers
with 10/1+ Mbps Service

B s
K
l :

2

1
] Below 10/1 Mbps Service

FCC Form 477
Data as of December 31, 2019




Drawing on the full range of data vemalyzed, wanext identified the best available technology

for delivering 25/3ervices across the Staten other words, of the technologies that are claimed

in Form 477 to be providing service in a given census block, which is the best technical option
(Figure?).

Figure7: Best Available Technology for 25/3 Service, Including Fixed Wireless
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